Exploring the cause of drug resistance by the detrimental missense mutations in KIT receptor: computational approach.
In this work, we computationally identified the most detrimental missense mutations of KIT receptor causing gastrointestinal stromal tumors and analyzed the drug resistance of these missense mutations. Out of 31 missense mutations, 19 variants were commonly found less stable, deleterious and damaging by I-Mutant 2.0, SIFT and PolyPhen programs, respectively. Subsequently, we performed modeling of these 19 variants to understand their change in conformations with respect to native KIT receptor by computing their RMSD. Further, the native and 19 mutants were docked with the drug 'Imatinib' to explain the drug resistance of these detrimental missense mutations. Among the 19 mutants, we found by docking studies that 12 mutants, namely, F584C, F584L, V654A, L656P, T670I, R804W, D816F, D816V, D816Y, N822K, Y823D and E839K had less binding affinity with Imatinib than the native type. Finally, we analyzed that the loss of binding affinity of these 12 mutants, was due to altered flexibility in their binding amino acids with Imatinib as compared with native type by normal mode analysis. In our work, we found the novel data that the majority of the drug-binding amino acids in those 12 mutants had encountered loss of flexibility, which could be the theoretical basis for the cause of drug insensitivity.